This paper studies whether Specific Trade Concerns are raised by exporting countries as a consequence of tariff reductions in importing countries (when non-tariff measures become barriers to trade).
, the level of the overall protection revealed by cross border ad valorem equivalent tariff is still very high (more than 100% according to De Sousa et al. 2012 ). This confirms the increasing role of non-tariff measures in affecting market access.
NTMs are de jure imposed to protect consumers for unhealthy or low quality products, 3 but de facto they represent an increase in trade costs. 4 When tariff protection is high, non-tariff 4 measures are "latent" barriers to trade, but when tariff protection lowers, such measures become effective barriers to trade and the exporter country can raise a concern at the dedicated SPS and TBT committees of the WTO. Then a Specific Trade Concern (STC) at the WTO is activated. We use STCs dataset to test whether STCs are raised by exporting countries when the non-tariff measure becomes a barrier to trade, i.e. when tariff protection becomes lower (tariff reduction). Indeed, a pre-existing measure (initially "innocuous" because of high tariff protection) becomes trade constraining only after a reduction in the applied bilateral tariff. In this case the exporter country will likely raise a concern at the WTO (activating a STC). Alternatively, when tariff protection is already low and further tariff reduction is experienced, the government can impose a new non-tariff measure to compensate for the tariff cut.
5
Also in this last circumstance the exporting country is likely to raise a STC. By using STC data we cannot directly isolate these two channels, i.e. we cannot differentiate between pre-existing or new NTM (nevertheless, in Section 4 we propose an indirect way to isolate the two channels).
However the main purpose of this paper is documenting the determinants of STCs on new or pre-existing NTMs with a particular focus on tariff protection and tariff cuts. Moreover, disentangling the real motivations behind the imposition of a NTM is beyond the ambition of the paper. We leave aside any interpretation of the welfare effect of NTMs.
6
The idea that STCs are raised when non-tariff measures are effective barriers to trade (when tariff cut reveals "latent" NTMs or when measures are imposed to compensate tariff cut) is motivated by the timing of some STCs raised at the SPS and TBT committees of the WTO.
7
As an example, China in 2003 raised a concern at the WTO (SPS committee) complaining about a non-tariff measure imposed by the European Union on natural honey (HS code 0409): the EU barriers to trade (extensive margins), while STCs related to product characteristics increase trade flows after that exporters (in the exporting country) meet the new standard (intensive margin). 4 NTMs may increase both variable and/or fixed trade costs. On one hand, this might act as entry barrier affecting only the export participation of firms (leaving unchanged the intensive margin of incumbent firms). On the other hand, NTMs might affect the variable trade cost also for incumbent firms and reduce accordingly the aggregated trade flows. In a recent paper Fontagné et al. (2015) show that the presence of SPS measure reduces the value of export by 21%. Similarly, by using data on 619 firms in 17 developing countries, Chen et al. (2006) find that testing procedures imposed by potential destination countries reduce export shares by 19%. 5 Low tariff protection, by allowing foreign low-efficient producers to enter the market with low-quality goods, pushes the domestic government to impose NTMs. See Beverelli et al.(2014) on the trade policy substitution argument. 6 NTMs may not imply economic inefficiencies and their welfare effect strongly depends on the specific type of the measure (i.e. standards, border inspection policies, labeling, etc) and on the type of market imperfection they correct. 7 Specific Trade Concerns are cases raised by a complaining country against a NTM imposing country at the SPS/TBT committees of the WTO. Data on STCs are provided by the WTO. See section 2 for further details.
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5 restricted the imports of natural honey from China as a food safety measure due to the presence of a toxic antibiotic (chloramphenicol) in Chinese honey. 8 The consumers' protection aim of this measure is clear, but the timing of such NTM imposition is important and evoking.
This concern was indeed raised the year before the EU enlargement towards the Eastern European countries in 2004. Interestingly, among the new EU member states, Poland and Slovenia had in 2003 a high tariff protection on Chinese honey (applied tariff on natural honey respectively 89 and 45%) 9 -to be necessarily reduced the year after with the accession to the EU at 17.3% (EU tariff protection on honey).
10
Identifying the causal relationship between the EU enlargement and the imposition of NTM on Chinese honey would be extremely hard and definitely falls outside the aim of the present paper. But it contributes to motivate the empirical question analyzed in this paper: do STCs match observed or expected tariff reductions?
In April 2008, Ecuador (supported in raising the concern by Costa Rica) noted its concern about possible modification of the EU maximum residue levels for Ethephon, particularly in pineapple (HS code 0804).
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Such SPS measure hindered the exports of pineapple from these Latin American countries to the EU. Interestingly, this concern was raised by Ecuador just after the access of Romania in the common market (2007) . Up to 2005 the tariff protection imposed by Romania on pineapple coming from Ecuador was 23.3%, and expected to be completely removed in two years (EU has zero tariff protection in pineapple coming from Ecuador). Also this example motivates the empirical question analyzed here: are SPS concerns raised after tariff reductions?
These circumstances do not involve only the European Union agriculture sector, many other countries have raised STCs on SPS and TBT just after a consistent reduction in the applied tariff level. For example the Republic of Korea in 2003 raised a concern at the TBT committee against China for a conformity assessment measure imposed in many products of the HS chapter 84 (Boiler).
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This TBT concern was raised after a consistent reduction in the Chinese applied tariff level on products coming from Korea in the HS sectors 8477 and 8479 (machinery 8 See the document G/SPS/R/30. 9 TRAINS data on effectively applied tariff (defined as the lowest available tariff between preferential and MFN). Notice that TRAINS provides the Ad Valorem Equivalents of non Ad Valorem Tariff. See section 2 for details.
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Poland is one of the top destinations for Chinese exports of honey. Over the period 1998-2009 Poland experienced an average annual growth of honey imports from China by 140% (see Wei et al. 2012, Tab 3) . HS-4 heading with high tariff reductions experienced high increases in the number of SPS concerns ( Figure A1 ). The evidence is less clear for TBT concerns, Figure A2 , where null correlation is shown between average tariff changes and the average increase in the number of TBT concerns.
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However the econometric exercise reported in section 4 clearly shows the relation between tariff cuts and STCs also for TBTs. In the last decade both the number of countries and products targeted by STCs increased consistently (Table 1 ). In the period 2000-2010 the number of countries targeted in at least one Specific Trade Concern increased by 96% for SPS, and by 216% for TBT; while the number of products (HS-4 digit codes) targeted in at least one STC increased by 13% for SPS and by 201% for TBT. In the same period, developing countries have reduced the number of HS-4 digit lines for which they have been targeted in SPS concerns, and increased the number of HS-4 digit lines for which they have been targeted in TBT concerns. This is not the case for developed countries that, over the same period have consistently increased the number of products for which they have been targeted by STCs on SPS and TBT. This heterogeneity across countries (regions) in NTMs concerns will be explored in the econometric exercise below (section 4.2).
In this paper we aim to test the role of tariff reduction on the probability of raising a NTM concern, we therefore rely on the list of Specific Trade Concerns raised at the WTO in the 13 In the vertical axis of Figures A1 and A2 we report the average yearly tariff change by HS-4 headings (period 1996 HS-4 headings (period -2010 ; while in the horizontal axis we report the average change in the number of STCs by HS-4 headings (on SPS and TBT respectively). 14 The main advantage of the STC database is that we can track the single concern (and the underlying NTM) over the period of interest with a homogeneous product classification (HS-4 digit rev. 1992).
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For this reason we can adopt a panel data approach to estimate the probability of having an active bilateral Trade Specific Concern over the period 1996-2010. 16 To do so, tracking the single measure over time is fundamental. This is not the first paper using STCs data, Fontagné et al. (2015) and Crivelli and Gröschl (2012) used STCs dataset to test the effect of NTBs on trade. Beverelli et al. (2014) Existing literature on NTMs focuses mainly on their effect on trade (Kee et al. 2009; Disdier et al. 2008; Cadot et al. 2014; Chen 2006) 18 and only a limited number of studies have been 14 Notice that SPS and TBT are only part of the all possible non-tariff measures that a country can impose. Technical measures are also pre-shipment inspection formalities. Under the chapter of non-technical measure, there is a variety of measures that might affect trade (such as contingent trade protection measure, price control measures, distribution restriction, etc). SPS measures refer to measures affecting areas such as restriction for substances and measures for preventing dissemination of diseases, but also conformity assessment measures related to food safety. TBT refers to measures such as labeling and all those measures protecting the environment, standard on technical specifications and quality requirement.
This is not the case for other NTMs datasets based on comprehensive list of measures (TRAINS and Perinorm), they do not track the single measure over time, implying important limitations for the empirical strategy (no panel data approach). Moreover, other datasets based on comprehensive list of NTMs mix up trade deterring with trade unaffecting measures. 16 We lose the 1995 because tariff data are not available in 1995.
17 Beverelli et al. (2014) find clear evidence of trade policy substitutability: countries impose NTMs to compensate reductions in imposed applied tariff (imposing country specific approach). As a difference with respect to Beverelli et al. (2014) , in this paper we are interested in the exporting country's perspective: we study whether STCs are raised by exporting countries when they face the erosion of market access into a specific destination (country pair specific approach). Ray (1981) shows that both tariff and nontariff (US) protection focus on industries in which the United States have no comparative advantage vis-à-vis the rest of the world. Ray (1981) provides evidence that non-tariff restrictions are used to supplement tariffs: tariff and non-tariff protection go hand in hand, suggesting a kind of complementarity between the two types of protectionist policies.
Conversely, Mansfield and Busch (1995) , by using cross country OECD data, find that industries with initial high tariff levels have lower non-tariff protection: preexisting tariff levels influence both the lobbies' demand for NTMs and the willingness by policy makers to meet such demand. Industries already highly protected by tariffs exert weak pressure for further non-tariff protection and would face more policy maker resistance to new NTMs than low protected industries. This suggests that tariffs and non-tariff protection are indeed substitutes. More recently, Kee et al. (2009) test the substitutability between tariff and the Ad Valorem Equivalent (AVE) of NTMs using cross-section data for 91 countries. They find that, after controlling for country and sector fixed effects, tariff and (core) NTMs are substitutes to each other. In particular a 10% higher AVE of core NTMs is associated to a 0.3% lower tariff (see Kee et al. 2009 , Table 2 ). Beverelli et al. (2014) show the trade policy substitutability between tariff and non-tariff measures. This paper contributes to the existing literature for several aspects. First, we focus on STCs, namely, on the probability that an exporter country complains at the WTO on a new/existing NTM imposed by a destination country. We do this by using panel data approach thanks to STC dataset (existing literature on the determinants of NTMs is mostly based on pure cross section analysis). Second, we exploit the bilateral dimension of STCs data. This enables us: (i) to examine the peculiarities in STCs formation by degree of development of countries (i.e. northnorth vs. north-south, etc.) and (ii) to control properly in estimations for any country-sector specific productivity or demand shock that might guide the trade policy of a country (we use country-sector-year fixed effects).
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Third, we provide evidence of Specific Trade Concerns rising by type of measure, indeed, both SPS and TBT concerns might refer to specific health protection measure, quality standard or environment related measures. Concerns on each type depends also on regional vs international harmonization. Cadot et al.(2011) show that regional standard harmonization reduces North-South trade, but this effect is offset by international standards harmonization.
This is crucial since a negative productivity or demand shock in a given country-sector, might induce the country to complain about a measure or to impose a new measure on the sector experiencing the negative productivity shock. 9 of measure might be differently affected by tariff cuts. We show clear cut evidence that exporting countries raise a STC when their trade partner reduced the applied tariff for imports, so when the underlying SPS/TBT measure becomes a trade barriers with protectionist effect.
The rest of the paper is organized as follows. The next section describes the dataset. Section 3 presents the empirical strategy, while section 4 describes the results. Final section concludes.
Data
To study whether tariff reductions have an effect on non-tariff measure concerns (STCs), this paper combines two major databases: (i) a recent database on specific trade concerns (STCs) raised at the SPS and TBT committees at WTO, and (ii) applied tariff database from TRAINS.
STCs database has been released by the WTO 20 and relies on the work undertaken in the context of SPS and TBT committees of the WTO. These two committees provide WTO members with a forum to discuss issues related to SPS and TBT measures (imposed by other members)
that might have significant effect on trade. These issues are referred to as Specific Trade Concerns (STCs) and contain information about the product covered by the measure, the type of measure and the objective of the measure. When a country raises a concern at the SPS Committee over a measure, it specifies also the product of concern and the issue. The STCs dataset provides information of NTMs at HS-4 digit product classification. In other words, if at least one product within the HS-4 heading is object of a concern, the STCs dataset registers the measure for the overall heading HS-4. For this reason in what follows HS-4 heading and products are used as synonymous.
The STCs database contains information on: (i) the country or countries raising the concern and the country imposing the measure, (ii) the product codes (HS-4 digit) involved in the concern, (iii) the year in which the concern has been raised to the WTO, (iv) whether it has been resolved and (v) the information on the primary subject of the concern (e.g. human or animal health, environment protection etc). Once the lists of STCs on SPS and TBT are put in a panel data format, the two datasets contain raising-imposing-product combinations experiencing at least one SPS/TBT measure over the period 1995-2010. The virtue of the STCs datasets is that we can follow the single concern over time, from rising to resolution. This is crucial for the type of 20 This is available at http://www.wto.org/english/res_e/publications_e/wtr12_dataset_e.htm in a quantitative format and in a searchable format in http://spsims.wto.org/web/pages/search/stc/Search.aspx.
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10 panel analysis we conduct here (see section 3) that cannot be replicated by using other NTM databases based on comprehensive list of NTMs (which cannot be tracked over time). Then, the SPS and TBT databases have been combined with tariff data from TRAINS database.
TRAINS database contains information on the effectively applied tariffs (defined as the lowest available tariff between preferential and MFN) at HS-6 digit product aggregation in the period 1996-2010. However, to be consistent with the STCs datasets, we need tariffs at HS-4 digit. To this end, we use HS-4 digit tariff data as simple average tariff within HS-4 headings (this aggregation is directly provided by TRAINS).
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After the merge between tariff data and SPS/TBT databases, we got two country pair-year-product (HS-4 digit) specific databases covering the period 1996-2010 which include all the country-product combinations having non missing info on tariff and SPS/TBT imposition. 22 In the SPS (TBT) dataset we keep only those importing countries and sectors that have been object of at least one SPS (TBT) concern over the period 1996-2010. 23 This is the reason why the number of observations in the SPS and TBT estimation differs. Appendix Table A1 reports the list of STCs targeted countries used in the final estimation samples.
Notice that TRAINS provides the ad valorem equivalents (AVE) of non-ad valorem tariffs (i.e.
specific, compound and mixed). Thus, for those tariff lines protected by non-ad valorem measures (common practice in the agriculture sector), the effectively applied tariffs used here is the AVE of non-ad valorem tariff. Such AVE values may change over time even with constant specific rates; indeed the variation in export prices affects the AVE values even with constant non-ad valorem protection. It follows that, for some products, the time variation of the effectively applied tariff as provided by TRAINS might be biased. 24 Thus, as a robustness check, in section 21 TRAINS dataset also provides weighted average tariffs within HS-4 headings. But the weighting scheme, being based on bilateral trade flows, would introduce a bias in the estimations since cross year variation in weighted tariff might be due to bilateral trade flows and not by pure trade policy measures.
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For those country pair-sectors with non-missing tariff info and missing SPS/TBT, we assumed zero SPS/TBT. This seems a fairly plausible assumption. Similarly, for those country-sectors with missing tariff and non missing SPS/TBT we assumed zero tariff level.
23
Such selection has two motivations. First, countries/sectors that have never been targeted by STCs do not contribute to the identification of our coefficient because we use country-product-year fixed effects (for this reason a non-linear estimator would automatically drop countries/sectors never targeted by STCs). Second, STCs are "rare" events and keeping all the possible countries and sectors would end up with zero over-inflated datasets on SPS and TBT dummy. . By restricting the analysis to Ad-Valorem tariffs, we explore the pure time variation of (ad valorem) tariff protection which is not affected by AVE calculation by TRAINS.
Empirical strategy
Following the idea discussed in the introduction, this section aims to test whether Specific Trade
Concerns on SPS and TBT are raised by exporting countries as a consequences of importers' tariff reductions. Indeed, an exporting country might complain at the SPS/TBT committees of the WTO when a NTM represents an effective obstacle to trade, i.e. when tariff protection reduces and the NTM is the only barrier to trade. We test this hypothesis by using the following model:
The dependent variable STC ijst is a dummy equal to one if country pair ij has an active STC (SPS and TBT respectively) on product s (HS-4 digit) at time t. The main explanatory variable here is the difference in the country pair-product applied tariff between time (t) and (t-1) -i.e.
ln(Tariff + 1) ijst -ln(Tariff + 1) ijs(t-1)
. Thus δ 1 captures the relation between tariff changes (being reductions or increases) and the presence of STC on non-tariff measure. Thus δ 1 <0 would suggest that STCs are likely to be raised by country j when country i reduces the applied tariff on product s (for country j), this indicates that STCs are raised when the non-tariff measures become barriers to trade.
As suggested by Ray (1981) , Mansfield and Busch (1995) and Moore and Zanardi (2011) the initial tariff level -before the change -affects the probability of NTMs' imposition (sectors with high initial tariffs might the ones that do not need alternative form of protection through non-tariff measures MacMap dataset provides information on the nature of the tariff: ad valorem vs. non-ad valorem tariffs. See details in Guimbard et al.(2012) .
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The set of control variables X ijst contains other important controls. As argued by Ray (1981) both tariff and non-tariff measures might be used to protect industries in which the country has comparative disadvantage. For this reason, the set of control variables X ijst includes the share of HS-4 imports of country i coming from country j at time t-1 (i.e. lagged country-sector specific import penetration)
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-it is meant as a proxy for the comparative disadvantage of country i in product s with respect to country j. 27 The set of control variables also includes country pair specific variables usually used in gravity model for trade: (i) distance, since non-tariff measures imposed by remote countries might not be of sufficient interest for raising a concern; (ii) the sum of GDPs of countries i and j (in log) -GDPSUM, since countries with a big mass of GDP are expected to trade more each other (standard gravity model for trade) and the imposition of a measure in this case is more important and likely gives rise to a bilateral Specific Trade Concern.
Country-product-year fixed effects (θ ist and θ jst ) control for any country-product-year specific characteristics affecting both the probability of NTM imposition and the applied tariff level. They control for country specific macroeconomic dynamics (such as GDP growth, inflation, real effective exchange rate) and for product specific characteristics, indeed, it might be the case that NTMs are more likely to be imposed on certain types of products (because of their dangerousness for human or plant health). The omission of product specific fixed effects would bias the estimated coefficients (omitted variable bias). More importantly, the set of fixed effect we include in equation [1] properly control for country-product-year specific demand or productivity shocks that might influence the country's imposition of a tariff/non-tariff measure.
Indeed, a negative productivity or demand shock in a country-product might induce the country to further protect domestic producers in the sector by increasing tariff protection or imposing a NTM. Alternatively, a negative productivity shock might induce the country to complain about a pre-existing measure simply because now its domestic producers are less competitive and the measure becomes particularly export-constraining.
The inclusion of country-product-year specific fixed effects controls also for the factor content hypotheses in NTMs formation (highlighted by Bandyopadhyay and Roy 2011 We take the lagged value of import penetration to avoid reverse causality problem with this control variable.
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NTMs, Specific Trade Concerns and Tariff Reduction 13 labor-abundant countries are less likely to protect from trade: protectionism causes labor to lose in labor-abundant countries (Stolper Samuelson theorem), and thus the majority voting will be against trade protection (Bandyopadhyay and Roy 2011) . Country-product-year fixed effects also control for the ideology hypothesis: it might be the case that the political orientation of the country affects the propensity to protect from trade by using tariffs or NTMs (Bandyopadhyay and Roy 2011) . Also the size effect is captured by country-product-year fixed effects: import intensive countries and/or rich countries have been found to be positively correlated with NTMs imposition (Mansfield and Busch 1995) .
All in all, the inclusion of country-product-year specific fixed effects strongly reduces any endogeneity concern due to the omitted variable problem. However, some concerns on reverse causality may remain if one imagines non-tariff measures (and then concerns) affecting tariff change over time. We dedicate section 4.3 to address the reverse causality issue by using an alternative specification to equation [1] and an Instrumental Variable approach.
Despite the dichotomous nature of the dependent variable we use a linear probability model (LPM) to estimate equation [1] . We rely on simple linear probability models (LPM) rather than on nonlinear probit (or logit) to avoid the incidental parameter problem due to the sizeable set of fixed effects we include in all regressions. In addition, LPMs provide simple direct estimates of the sample average marginal effect. It might also be the case that some SPS measures are imposed in manufacturing products, as well as TBT measures imposed in agriculture products.
Such circumstances might be considered as "outliers", since typically SPS and TBT are imposed respectively in agriculture and manufacturing products, so equation [1] is also estimated on agriculture only for SPS and on manufacturing only for TBT. We finally use a subsample of years 2000-2010 as a further robustness check.
Results
In Tables 2 and 3 14 All in all, it emerges a clear negative correlation between changes in the tariff level and the probability of having a STC on SPS (columns 1 to 6 in Table 3 ): SPS concerns are raised against importer-product combinations that experienced tariff reductions. In particular, a 10% larger tariff reduction 28 implies a 0.18% higher probability a having a STC on SPS. Table 3 reports the baseline regression results for TBT imposition, which confirm the idea that, also for TBT, STCs on non-tariff barriers are raised against country-product that experienced tariff reduction: specifications in columns 1 to 6 show negative and significant coefficients for tariff change. Using our preferred specification in column (4), a 10% larger reduction in the applied tariff implies 0.36% higher probability of having active TBT concern.
Both in SPS and TBT estimations we obtain negative and significant coefficients for the lagged bilateral tariff, this means that STCs are raised by exporting countries on products with low past tariff protection. This confirms results in Ray (1981) , Mansfield and Busch (1995) and Moore and Zanardi (2011) according to which the initial tariff level affects the probability of future NTM imposition (and thus STC): sectors with high initial tariffs are the ones that do not need alternative form of protection (non-tariff measures), and so in these sectors the probability of SPS or TBT concern is low. Import penetration has also negative and significant coefficient, suggesting that exporting country raises concerns on SPS/TBT when the importing country is a relevant destination markets for its exports.
As discussed in the introduction, the STC data does not directly allow disentangling between new and pre-existing NTMs. Thus two alternative channels can explain the negative coefficients on tariff reduction in tables 2 and 3:
i.
STCs raised on pre-existing measures only after tariff reduction.
In sectors with high initial tariff protection, NTMs become barriers to trade only after tariff reduction.
ii. STCs raised on new NTM. In sector with low initial tariff protection, a further tariff reduction can push the government towards the imposition of a NTM which represents immediately a barrier to trade.
We can indirectly isolate the two channels by interacting the tariff change ln(Tariff + 1) ijstln(Tariff + 1) ijs(t-1) with the initial tariff level ln(Tariff + 1) ijs(t-1) . If the negative effect of tariff variation 28
Notice that the main explanatory variable is in first difference, so in quantifying the coefficient of tariff change one has to compare two different extends of tariff change (i.e. one the 10% larger than the other).
is magnified for high initial tariff protection, then channel (i) plays a major role . Results in table 4 show negative and significant interaction term, meaning that the higher the initial tariff protection, the higher the probability of raising a STC after tariff reduction. This is particularly true for SPS where tariff reduction increase the probability of raising a concern only for high initial tariff level.
In appendix table A4, as a robustness check, we simply replicate equation [1] on those country pair-sector combinations with (lagged) tariff above the mean. This is an alternative way to isolate channel (i). Results in table A4 show that also for the sub-sample of country pair-sectors with high initial tariff protection, coefficients on tariff change remain negative and significant and similar to those in Table 2 and 3. This confirms again the major role of channel (i). Table 2 , 3 and 4 one may argue that SPS and TBT imposition react in the same way to tariff changes over time, i.e. SPS and TBT concerns are raised in those sectors experienced recent tariff reductions. However, SPS and TBT concerns may react differently to tariff reduction depending on the primary subject of the concern and on the degree of development of raising and imposing country. The following sections explore further these channels by looking at the heterogeneity in the type of measures (human and plant health, quality requirements, etc) and at any specific pattern in SPS/TBT imposition across different income levels of countries.
By combining results in

Extension : results by type of measure
The STCs dataset provides information on the primary object of the concern at the SPS and TBT committees of the WTO. Hence this section replicates the previous evidence by type of measure. To the sake of simplicity, only four types of measures (for both SPS and TBT) have been selected here based on how frequently each type appears within the STCs list.
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For SPS measures we use the following types of measures: human and animal health, food safety, plant health and standards and harmonization measures. While for TBT we use: human health, consumer information and labeling, protection of the environment and quality requirements.
Results are showed in Table 5 .
It emerges that only SPS concerns on human/animal health are raised as a consequence of tariff reduction (column 1), while SPS concerns on plant health, food safety or standards harmonization are uncorrelated with recent changes in the bilateral tariff change (columns 2-4).
In practice, all the types (for SPS and TBT) have been listed, and the four most used subjects been selected.
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Interestingly, human/animal health, plant health and standards harmonization SPS concerns are raised on sectors with low past tariff protection (confirming again the existing literature, i.e. Ray 1981; Mansfield and Busch 1995; and Moore and Zanardi 2011) . For all the four types of SPS concerns, we got negative and significant coefficient on import penetration (this is coherent with the evidence showed in the previous section). TBT concerns on human health and environment protection are likely to be raised as a consequence of tariff reduction, while TBT concerns on consumer info and quality requirement are uncorrelated with tariff reductions. However, all the four types of TBT concerns are raised on sectors with low past tariff protection.
This evidence reveals which types of SPS/TBT concerns are more likely to be raised as concerns at the WTO as a consequence of tariff reductions; this indirectly reveals which types of SPS/TBT are more likely to represent a barrier to trade for the potential exporting country. So we can conclude that concerns on human/animal health (being raised at SPS or TBT committee) and TBT concerns on environmental protection on are those that hamper most exports and represent a consistent barrier to trade for exporter countries.
Extension : results by income classification of raising and imposing country 30
This section explores whether the relationship between tariff cuts and STCs differs across country pairs with different income levels. To this end the equation [1] has been augmented by including an interacted variable between the tariff change and the income group of both raising and imposing country. We define as "North" high and upper middle income countries (as defined by the World Bank), and "South" countries belonging to the low and middle low income group as defined by the World Bank. Then, we characterize every country pair as "North-North", "NorthSouth", "South-North" and "South-South" depending on the income level of the raising and imposing country respectively. Results are reported in Tables 6 and 7. Tariff change continues to be on average negatively related with SPS and TBT concerns (see first row in columns 1-4 of tables 6 and 7), in line with results showed in Tables 2 and 3. However, the type of country-pair matters for TBT concerns only (for SPS concerns the interacted variables are never significant). Namely, the negative relationship between TBT concerns and tariff change is magnified when the raising and the imposing country belong to the same income group ("North-North" or "South-South") -see columns 1 and 2 in table 7. A 10%
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Raising country is the country complaining against a measure at the SPS/TBT committee of the WTO. The imposing country is the country that imposed the NTM and is targeted by the Specific Trade Concern.
larger tariff reduction for a homogeneous country pair ("North-North") corresponds to a 0.5% higher probability of TBT concern (it corresponds to 0.8% for a "South-South" country pairs).
This evidence is coherent with the idea that TBTs represent an obstacle to trade when the raising (exporter) and the maintaining country (importer) compete on a similar quality level for a given product HS4 (the underlying assumption here is that rich country realize high quality product with respect low income countries). Conversely, the degree of substitutability between tariff and TBT concerns reduces (becoming almost null) for heterogeneous country pairs ("NorthSouth" or "South-North") -see columns 3 and 4. This is in line with the fact that TBTs do not represent an obstacle to trade when the exporter (raising) and the importer (maintaining) country compete on product with different quality levels.
As a robustness check of this idea, in The absolute difference in TUV reflects the quality difference between country j and i in producing (and then selling abroad) the product s. High difference in TUV suggests different quality levels between country j and i in producing s. Results in Table 8 show that, after tariff reduction, TBTs become stronger obstacles to trade when raising and imposing country have similar quality level (positive interaction term): a tariff reduction implies higher probability of TBT concern when the absolute difference in TUV reduces (similar quality). Conversely, when the quality difference between imposing and raising country gets wider, the negative relation between tariff change and active TBT concerns is attenuated.
Endogeneity
The inclusion of country-product-year fixed effects drastically reduces the omitted variable problem, indeed, most of the unobservable factors affecting both NTMs imposition and tariff changes are captured by fixed effects. However, endogeneity concern might rise from reverse causality problem: the imposition of a new NTM (underlying the STC) might push the importing country to reduce the import tariff applied to a specific exporter. Indentifying pure random 31 To reduce any concern of endogeneity TUVs for imposing and raisin countries have been taken as of 1995. + 1) ijst-1 -ln(Tariff + 1) ijs(t-2) ) -as already done in Beverelli et al. (2014) . The further time lag reduces reverse causality concern (the fact that a concern is raised at time t means that the underlying non-tariff measure is imposed or became trade hampering at time t and hardly affects tariff change between time (t-2) and (t-1)). Results for this first robustness check are reported in table 9 and fully confirm what we discussed in the previous sections: negative and significant coefficient for tariff change on both SPS and TBT concerns.
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Then we also use an Instrumental Variable approach to further reduce concerns of reverse causality. Our instrument is the imputed bilateral applied tariff change, where the imputed applied tariff level has been computed as the product between: (i) the average importer-product specific tariff level (average across partner countries within product-importing country); and (ii) the average country pair tariff level (average across products within country pair):
The instrument described above is positively correlated with the country pair-product specific tariff level suggesting the relevance of the instrumental variable in explaining the (potential) endogenous variable. First stage results of our 2SLS strategy are reported at the bottom of Table 10 , first stage coefficients always positive and statistically significant. However, the inclusion of huge sets of fixed effect (country-product-year in this case) might reduce the power of the instrument (weak instrument). For this reason, in 2SLS estimations we reduce the amount of fixed effects. Instead of using country-product-year we use county-sector HS2-year fixed effects. Results reported in table 10 show the relevance of the instrument (imputed tariff change positively correlated with the observed tariff change) and F-statistics above 10 (rule of thumbs for avoiding weak instrument problem).
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The exclusion restriction (or validity) of our instrumental variable is related to the fact that the tariff applied by country i on product s towards all its trade partners (all j countries in J) is likely 32 However, in the appendix table A5 we show 2SLS results using the original country-product-year fixed effects, as expected, the F-statistics reduces below 10 suggesting weak instrument problem. But the relevance of the instrument remains quite high (see first stage coefficients).
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unrelated with the presence of a STC raised by a specific country j (exclusion restriction for the first term in equation [3] ). Similarly, the tariff applied by i towards j on all the products they trade each other does not depend on the presence on a STC on specific product s (exclusion restriction for the second term in equation [3] ). Results on 2SLS estimations are reported in tables 10 (and A5) and confirm the main results we described so far: for both SPS and TBT concerns we find negative and significant coefficient for tariff change, suggesting again that exporting country raises a concern on SPS or TBT after a tariff reduction by the importing countries.
Robustness using MacMap
As already mentioned in the data section, the effectively applied tariff provided by TRAINS might have a biased time variation since the AVE values reported for non-ad valorem protection change with the dynamics of export prices. To solve this problem, as a robustness check, we use only ad valorem tariff protection by excluding from the dataset: (i) specific tariffs and (ii) compound tariffs. This is doable with MacMap database (CEPII) that provides detailed information on the kind of protection. We can thus isolate the pure ad-valorem tariff and estimating equation [1] using only this kind of protection. + 1) ijst-1 -ln(Tariff + 1) ijs(t-2) )) -as already described in section 4.3. This makes sure we consider the effect of previous tariff change on current SPS/TBT concerns. Given the nature of MacMap dataset, we accordingly use a repeated cross section approach (as a difference with the pure panel data approach used in previous section), and the dependent variable is now a dummy equal to one if an active SPS/TBT concerns is raised between two subsequent years of data collection.
34
The set of fixed effects and control variables remain unchanged. Results, reported in Table 11 , confirm what found so far: both SPS 33 In this way we lose all sectors being protected exclusively by non-ad valorem tariff. This is the reason why the number of observations in Table 10 reduces with respect to Table 2 and 3. The second reason for the reduced number of observations is the lag structure of the estimations (tariff change has been computed as (t-2)-(t-1)).
Namely dummy equal to one if a concern is raised between: (i) 2001 and 2004, (ii) 2004 and 2007 and (iii) 2007 and 2010. In this case the resolution of a STC corresponds to an absence of STC (dummy equal to zero).
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and TBT concerns are raised after reductions in (ad valorem) tariff protection. This robustness check is particularly relevant for SPS in agriculture sector, where non-ad valorem tariff protection is often used and AVE by TRAINS might provide biased results in Table 2 .
Conclusion
The findings of this paper support the worry expressed by Pascal Lamy in its farewell statement to the General Council of the WTO: NTMs can represent an effective barrier to trade. Indeed, when NTMs become trade barriers (i.e. after tariff liberalization) exporting countries raise Specific Trade Concerns at the dedicated committees at the WTO. Indeed, we find that STCs (on SPS and TBT) are raised by exporting countries when the underlying NTM becomes a barrier to trade, i.e. when tariff protection reduces in a given country-product. According to our preferred estimation, tariff cut implying a 10% lower tariff-inclusive price corresponds to a 0.18% and 0.36% higher probability of observing a STC on SPS and TBT respectively. This figure grows up to 0.5%-0.8% when both raising and imposing country belong to the same income group. This suggests that TBTs represent an obstacle to trade when the exporter and the importer country compete on product with similar quality level. We also find that concerns having human/animal health or environmental protection as primary objective are those that show strong negative coefficient on tariff change. This means that human/animal health or environmental protection, after tariff liberalization, hamper most exports and represent a consistent barrier to trade for exporter countries. 
